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(57)Abstract 

PURPOSE: To enhance the bonding strength of a rubber composite by bonding an olefinic 
elastomer to an ethylene/propylene/non-conjugated rubber vulcanizate. 
CONSTITUTION: An olefinic elastomer and an ethylene/propylene/non-conjugated rubber 
vulcanizate are bonded by injection welding to obtain an ethylene/ propylene/non-conjugated 
vulcanized rubber composite. At this time, this olefinic elastomer is composed of a partially 
crosslinked elastomer compsn. prepared by dinamically heat-treating 100 pts.wt. of a compsn. 
consisting of 1 5-80wt.% of a polypropylene resin and 85-20wt.% of ethylene/a-olefin copolymer 
rubber and 0.1-5 pts.wt. of a polyfunctional compd. in the presence of org. peroxide. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (A) Ethylene-propylene-nonconjugated diene system vulcanized-rubber complex which 
comes to join an olefin system elastomer and (B) ethylene-propylene-noncoruugated diene 
system rubber vulcanizate. 

[Claim 2] Ethylene-propylene-nonconjugated diene system vulcanized-rubber complex according 
to claim 1 which is the elastomer constituent with which an olefin system elastomer consists of 
15 - 80 % of the weight of polypropylene regins, and 85 20 % of the weight of ethylene-alpha 
olefin copolymerization rubber. 

[Claim 3] Ethylene-propylene-noncoruugated diene system vulcanized-rubber complex according 
to claim 1 which is the elastomer constituent over which it heat-treated dynamically and the 
bridge was partially constructed under existence of organic peroxide in the constituent 100 
weight section, and the polyfunctional compound 0.1 - 5 weight sections which an olefin system 
elastomer becomes from 1 5 - 80 % of the weight of polypropylene regins, and 85 - 20 % of the 
weight of ethylene-alpha olefin copolymerization rubber. 

[Claim 4] The junction approach of claim 1 which joins the above-mentioned (A) component and 
the (B) component by injection joining, and ethylene-propylene-nonconjugated diene system 
vulcanized-rubber complex according to claim 2 or 3. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the object for cars, and the ethylene-propylene- 
nonconjugated diene system vulcanized-rubber complex suitably used as gasketing for building 
materials especially. 
[0002] 

[Description of the Prior Art] The vulcanization extrusion-molding article of CHIREN-propylene- 
noncoqjugated diene system rubber (henceforth "EPDM") is used as gasketing for windowpanes, 
such as current, a car, and building materials. Although junction of EPDM(s) is needed in the 
corner section of these mold goods, what applied adhesives to the plane of composition of EPDM 
is conventionally laid in a split mold as the junction approach, and the approach of carrying out 
injection impregnation of the vinyl chloride resin, and joining to a part for a joint is performed. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the process of applying adhesives is 
required for the above-mentioned approach, and the simple junction approach was demanded. 
This invention is made in view of this situation, and aims at offering the junction approach and 
complex which can join EPDM(s) directly. 
[0004] 

[Means for Solving the Problem] this invention persons came to complete this invention for the 
ability of the above-mentioned purpose to be attained based on a header and this knowledge by 
using a specific olefin system elastomer, as a result of repeating research wholeheartedly. 
[0005] That is, this invention offers the ethylene-propylene-noncor\jugated diene system 
vulcanized-rubber complex which comes to join (A) olefin system elastomer and (B) ethylene- 
propylene-nonconjugated diene system rubber vulcanizate, and its junction approach. Hereafter, 
this invention is explained concretely. 

[0006] (A) olefin system elastomer in this invention is an elastomer which has the structure 
which uses olefin system rubber as a soft segment for polyolefine at a hard segment. As 
polyolefine, the homopolymers or these copolymers of an alpha olefin, such as ethylene and a 
propylene, butene-1, and 4-methyl pentene -1, are mentioned. Random or a block copolymer is 
also contained in a copolymer here. In the case of the copolymer of ethylene and an alpha olefin, 
the copolymerization rate of an alpha olefin is at most 15 % of the weight, and its 10 or less % of 
the weight is desirable. Especially random or block copolymers with an alpha olefin, such as 
propylene system resin, for example, isotactic polypropylene, a propylene, ethylene or butene-1, 
and a hexene -1, etc. are desirable also in more than. 

[0007] On the other hand, as olefin system rubber, the copolymerization rubber of ethylene and 
the above-mentioned alpha olefin, the ethylene-alpha olefin-nonconjugated diene 
copolymerization rubber which added nonconjugated diene further are mentioned. Ethylene-alpha 
olefin copolymerization rubber is desirable also in these. It is usually 20 - 85 % of the weight, the 
content of the alpha olefin in olefin system rubber has 25 - 80 desirable % of the weight, and 35 
- 75 % of the weight is especially suitable for it. This rubber has amorphous nature and the 
desirable thing which has crystallinity partially from the point of a mechanical strength, although 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgLejje 



2005/08/09 



JP,08-034076.A [DETAILED DESCRIPTION] 



2/3 ^— v 



it has crystallinity partially and all can be used. 

[0008] In order to obtain the olefin system elastomer of this invention, there is a method of 
carrying out dynamic heat treatment of the polymerization method and hard segment component 
which are directly obtained by the multistage polymerization, and the soft segment component 
and obtaining them. The polymerization method is indicated by JP.63-1781 12,A t for example. 
Moreover, although the dynamic heat-treating method is the approach of carrying out melting 
kneading using an extruder etc., especially, its approaches (for example, JP,53-34210,B f JP.53- 
1 49240A etc.) of carrying out melting kneading are desirable under existence of organic 
peroxide, and it is desirable. [ of the approach of adding especially a polyfunctional compound 
further ] A polyfunctional compound reacts by this dynamic heat treatment and the elastomer 
constituent which has the structure of cross linkage partially is obtained. Extent of bridge 
formation is judged with the gel content measured by the following approach, and is usually 20 - 
80% preferably 15 to 95%. Here, a gel content performs a Soxhlet extraction in the boiling point 
(about 110 degrees C) by using toluene as a solvent for 12 hours, and expresses non-dissolved 
residue with weight %. 

[0009] The polyfunctional compound in this invention is a compound which has at least two 
reactant double bonds in a molecule. As the example Ethylene glycol diacrylate, ethylene glycol 
dimethacrylate, Diethylene glycol diacrylate, diallyl phthalate, diallyl isophthalate, N, N, m- 
phenylene bismaleimide, trimethylol triacrylate, Trimethylolethane trimethacrylate, a 
pentaerythritol thoria chestnut rate, A triaryl SHIANU rate, triallyl isocyanurate, triallyl 
trimellitate, pentaerythritol tetraacrylate, pentaerythritol tetra-methacrylate, etc. are mentioned. 
The number of these compounds one, and they can mix and use two or more sorts, 
[0010] Generally the blending ratio of coal of a polyfunctional compound to the olefin system 
elastomer 100 weight section is 0.1 - 5 weight section, and 0.1 - 3 weight sectjon, especially the 
0.5 - 2.5 weight section are preferably suitable for it. There is a possibility that the blending ratio 
of coal may become inadequate [ under the 0.1 weight section / a mechanical strength ]. On the 
other hand, since workability will worsen if 5 weight sections are exceeded, it is not desirable. 
[001 1] Moreover, although there is no limitation with the special organic peroxide in this 
invention, that whose half-life temperature is 80-200 degrees C for 1 minute is desirable. As a 
suitable example, it is benzoyl peroxide, 1, and 1-screw-tert-butyl peroxide. - 3, 3, a 5-trimethyl 
siloxane, 2, 5-dimethyl hexane -2, 5-dihydro peroxy HEKISHIDO, 2,5-dimethyl-2,5-di-t-butyl 
peroxyhexane, t-butylperoxyisopropylcarbonate f etc. are mentioned. The addition of these 
organic peroxide is usually 0.1 - 5 weight section to the polyolefine system elastomer 100 weight 
section, and 0.1 - 3 weight section is preferably suitable for it. 

[0012] Moreover, to the olefin system elastomer of this invention, a styrene system elastomer 
can be added less than 40% of the weight in the range which does not exceed 35 % of the weight 
preferably. As a styrene system elastomer, they are the random or block copolymers which 
consist of conjugated dienes, such as styrene monomers, such as styrene, alpha methyl styrene, 
and p-methyl styrene, and 1 ,3-butadiene, an isoprene, and these hydrides. Specifically, a 
styrene-butadiene random copolymer, a styrene-butadiene block copolymer, a styrene-isoprene 
random copolymer, a styrene-isoprene-styrene triblock copolymer, a styrene block end styrene- 
butadiene radical block copolymer, styrene block end styrene-isoprene radical block copolymers, 
and these hydrides are mentioned. 

[0013] (B) EPDM vulcanizate in this invention is vulcanizate of the ternary polymerization object 
which makes ethylene, a propylene, and nonconjugated diene the third component As an 
example of conjugated diene, 1, 4-hexadiene, a dicyclopentadiene, methylene norbornene, 
ethylidene norbornene, etc. are mentioned. The range of the copolymerization rate of conjugated 
diene is usually 3-25 in the iodine number. About EPDM and its vulcanizate, synthetic-rubber 
processing technical complete works "ethylene-propylene rubber" <the Showa 47 TAISEI 
[ CORP. ] CORP. issue) have a detailed publication. 

[0014] The vulcanized-rubber complex in this invention is obtained by joining EPDM vulcanizate 
using an olefin system elastomer. Although there are various kinds of approaches as the junction 
approach, it is desirable to join by carrying out injection welding of the olefin system elastomer. 
Furthermore, various additives, for example, various stabilizers, a plasticizer, lubricant, a release 
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agent, a color, a pigment, etc. can be used for the vulcanized-rubber complex of this invention if 

needed, adding them to it suitably. 

[0015] 

[Example] Hereafter, an example explains this invention in more detail. In addition, it is JIS as 
adhesive evaluation. Based on K6301, breaking strength was measured the condition for speed- 
of-testing/of 200mm. Moreover, the fracture surface was observed by viewing. Moreover, ** of 
the combination shown below as EPDM vulcanizate was used. 

EPDM ("JSREP 57C" by Japan Synthetic Rubber Co., Ltd.) 100 Weight section MAP carbon 
black 130 ** Paraffin series process oil 100 ** A zinc white 5 ** Stearin acid 1 ** A dehydrating 
agent (CaO) 5 ** N-cyclohexyl-2- Benzothiazyl sulfenamide 2 ** dibenzothiazyl disulfide 1.2 ** 
zinc dimethyldithiocarbamate 0.3 ** sulfur 2**, in addition vulcanization fabricated the line at the 
temperature of 200 degrees C on the sheet with a thickness of 1mm for 5 minutes. 
[0016] As an example 1 olefin system elastomer, it is a melt flow rate (it measured based on JIS 
K7210). the following — "MFR" — saying — the polypropylene 48 weight section which are 
0.5g / 1 0 minutes — The ethylene-propylene copolymerization rubber 40 weight section whose 
propylene content is 42 % of the weight and whose MFRs are 0.01 g / 10 minutes, As a 
polyfunctional compound, use the paraffin series straight-mineral-oil 10 weight section as the 
terephthalic-acid diaryl 1 .5 weight section and organic peroxide, use a Henschel mixer as the 2 
and 5-dimethyl-screw-(tert-butyl peroxide) hexane 0.5 weight section and a plasticizer, and it 
mixes. Melting kneading was carried out using the extruder set as the temperature of 180 
degrees C after that, and the elastomer constituent was obtained. The gel content of this 
constituent was 45%. The above-mentioned EPDM vulcanizate sheet was cut in width of face of 
5mm, and it laid in the split mold which set this as the temperature of 40 degrees C, and 
iruection impregnation of the elastomer constituent was carried out, and it joined. In addition, the 
cylinder temperature of an injection molding machine was set as 1 80 degrees C. the breaking 
strength of the obtained rubber complex — 1 18kg/cm2 it is — as for the fracture surface, the 
elastomer constituent had caused ingredient destruction. 

[0017] The ethylene content was 2 % of the weight as an example 2 olefin system elastomer, the 
styrene content mixed and kneaded [ melting ] the styrene-isoprene-styrene triblock 
copolymerization rubber 30 weight section which is 30 % of the weight, and said paraffin series 
straight-mineral-oil 25 weight section like the example 1 as the random polypropylene 20 weight 
section whose MFRs are 30g/ 10 minutes, said ethylene-propylene copolymerization rubber 25 
weight section, and a styrene system elastomer, and the elastomer constituent was obtained. 
This constituent was joined like the example 1 and breaking strength was measured, the result - 
- 94kg/cm2 it is — the fracture surface was ingredient destruction of an elastomer constituent. 
[0018] It replaced with the example of comparison 1 olefin system elastomer, and the degree of 
polymerization produced rubber complex like the example 1 using the vinyl chloride resin which is 
400. This complex peeled simply from the interface. 
[0019] 

[Effect of the Invention] Since the rubber complex of this invention is excellent in an adhesive 
property, it is especially useful as gasketing for the object for cars, and building materials. 
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